1. Experimental Section NMR Measurements. 1 H (600.17 MHz) and 19 F (564.73 MHz) NMR spectra were recorded on a JEOL ECA-600 spectrometer, and chemical shifts were reported as the delta scale in ppm relative to CHCl 3 as internal reference for 1 H (δ = 7.260 ppm), and hexafluorobenzene as external reference for 19 F (δ = -162.9 ppm).
X-ray Structural Analyses. X-Ray single crystal diffraction analyses were performed on a Rigaku XtaLAB P200 apparatus at -180 °C using two-dimensional detector PILATUS 100K/R with CuKα radiation (λ = 1.54187 Å). The structures were solved by direct method SIR-97 and refined by SHELXL-97 program.
Steady-state Absorption and Emission Measurements. The sample solutions were prepared in approximately micromolar concentrations in CH 2 Cl 2 . CH 2 Cl 2 and tetrabutylammonium fluoride (TBAF) were purchased from Sigma-Aldrich. The steady-state absorption spectra were obtained with an UV-VIS-NIR spectrometer (Varian, Cary 5000). For the observation of steady-state emission spectra in the near-infrared (NIR) region, a photomultiplier tube (Hamamatsu, H9170-75), a lock-in amplifier (EG&G, 5210) combined with a chopper, and a continuous wave (CW) He-Cd laser (Melles Griot, Omnichrome 74) for the 442 nm excitation were used.
Femtosecond Transient Absorption Measurements. The femtosecond time-resolved transient absorption (fs-TA) spectrometer consisted of Optical Parametric Amplifiers (Palitra, Quantronix) pumped by a Ti:sapphire regenerative amplifier system (Integra-C, Quantronix) operating at 1 kHz repetition rate and an optical detection system. The generated OPA pulses had a pulse width of ~ 100 fs and an average power of 100 mW in the range 280-2700 nm which were used as pump pulses. White light continuum (WLC) probe pulses were generated using a sapphire window (3 mm of thickness) by focusing of small portion of the fundamental 800 nm pulses which was picked off by a quartz plate before entering to the OPA. The time delay between pump and probe beams was carefully controlled by making the pump beam travel along a variable optical delay (ILS250, Newport). Intensities of the spectrally dispersed WLC probe pulses are monitored by a High Speed spectrometer (Ultrafast Systems). To obtain the time-resolved transient absorption difference signal (ΔA) at a specific time, the pump pulses were S3 chopped at 500 Hz and absorption spectra intensities were saved alternately with or without pump pulse. Typically, 4000 pulses excite samples to obtain the fs-TA spectra at a particular delay time. The polarization angle between pump and probe beam was set at the magic angle (54.7°) using a Glan-laser polarizer with a half-wave retarder in order to prevent polarization-dependent signals. Cross-correlation fwhm in pump-probe experiments was less than 200 fs and chirp of WLC probe pulses was measured to be 800 fs in the 400-800 nm region. To minimize chirp, all reflection optics in the probe beam path and the 2 mm path length of quartz cell were used. After the fluorescence and fs-TA experiments, we carefully checked absorption spectra of all compounds to detect if there were artifacts due to degradation and photo-oxidation of samples. HPLC grade solvents were used in all steady-state and timeresolved spectroscopic studies. The three-dimensional data sets of ΔA versus time and wavelength were subjected to singular value decomposition and global fitting to obtain the kinetic time constants and their associated spectra using Surface Xplorer software (Ultrafast Systems).
Computational Methods. Quantum mechanical calculations were carried out with Gaussian 09 program suite. S1
Geometry optimizations were performed by density functional theory (DFT) and a time-dependent (TD)-DFT method, respectively, with CAM (Coulomb Attenuated Method)-B3LYP, S2 employing a basis set consisting of 6-31G(d,p) for all atoms. S3 To simulate ground-state absorption spectra, we used TD-DFT calculations with the same functional and basis set as used in the geometry optimization. S4 The nucleus-independent chemical shift (NICS) values also were obtained with the GIAO method with CAM-B3LYP/6-31G(d,p). For the anisotropy of the induced current density (ACID) calculation, we employed Gaussian 03 program suite with B3LYP/6-31G(d,p).
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Fig. S19 Energy level diagrams with molecular orbital structures and steady-state absorption (grey line) and calculated absorption (vertical sticks) spectra (a) T 1 2-, (b) T 2 2-, (c) T 3 2-and (d) T 4 2-. In HOMO of T 1 2--T 4 2-, their electron densities are distributed on the hexa-aza[24]annulene circuits. (In T4 2-, LUMO and LUMO+1, the electron density are distributed on mesooligothienyl chains, which is expected to result from the limitation of DFT calculation, underestimating the stabilization of dianions. S7 Despite such limitation, the MO shows obvious electron density on the hexaphyrin core except for LUMO+1.) 
